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Abstract: Based on land use data from three periods, land use/cover change and ecological services values (ESV) in
Shenzhen were analyzed based on the value equivalent factor in a unit area. In addition, the effects of the basic ecological
control line policy on the ESV in Shenzhen were investigated using the difference in differences method. The results
indicated that the quantities of cultivated land, orchard, grassland, and water bodies decreased from 2002 to 2010, whereas
construction land area increased. In addition, the forest land first increased then decreased, but the decrease ratio showed a
reduction trend after the basic ecological service control line policy was implemented. Among all land use types, forest land
and water bodies were the two main sources of ESV, whereas water supply had the top value among all kinds of services.
Areas with low ESV expanded and eroded the areas with high ESV. ESV on the western coast, the northern part of Bao’an
and Longhua Districts, Guangming District, and the southern part of Longgang District decreased sharply. The grades of

ESV within the control line zones were mainly medium and relatively high, while ESV outside the control line were mainly
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low and relatively low, which showed a decrease tendency. The results of the difference in differences method indicated that

the basic ecological control line policy can increase ESV by approximately 1.6%.

Key Words: ecological control line; land use change; ecosystem services value; difference-in-differences

method ; Shenzhen
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P AR IHAREIX R B B BRI A S M SR A BRI AIERE T 1997 4F Costanza 45 N\ & # A4 Nature
FRTERARRGMS M EAZR R SCED 51 % TS RGMR S 120, A48 R G055 i ik
A2 MBS RN EREE AL R B ST SRR S B AR SE T A S R GE S5 {4 (Ecosystem services value,
ESV) WAL B R RAR 2 (A M R —E S — TG R R Y Ho | i 45 N 7E Costanza FOF5E
BCAE 1 g 37 0 v L Bl b A A R G T R IR S5 (B R I RGBS T B i R A SRR AU R

PG, A AR ZE & R E A E SIE R n) DUl OB A 25 RG2S ()% JR L R A i A
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TR S K2 T — R G ER LR SR, LA RS SRt DRt & A TAR KR AL, 5 Z B UTAH G 0 AR 25
RGBT RER A AR T 221k

fis 25 Bl Meyer' 7' F 1995 4F-7E( Natural and Quasi—Experiments in Economics) 142 H | i T-HRAE ] 8
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TRYNTT A7 T [ B VI, BRVT. = AN 2R 2, 113°46'—114°37'E,22°27'—22°52' N, L AP s . 05 FFi
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i KRR T B e — R SR Bh A B U, , U, 5303 7R B 5800 301 SR 9 A 0 o — - st 1) P 2
TR T R WEFE it B 2% 7 B9 57 158 AR K AR S AT 52 IX e M 2 O 4F A8 AR 5 e
FHE R = MR 2SR 4R AR
1.3.2 HEBRGEMWSMEMR

RS A R i A B TR T R AR S R SR S5 A (R BOCR TR IR AR S R GRS M, R R
PRGN A SEFRAE AL, o A 25 R e MR 55 (8 24 1 DR AT A1 438 1E - B bt 5 4 X R, el b BRI 3 14
PR, ARG AR IO, 7K 5 K AR B, A P o S5 R X B, e B T HIRAEL Ry 0, 75 BRI T AR S R e i
{37 R A5 AR5 1 24 B DX, B RIITIT 2002,2005 1 2010 4F 3 AR AR £ F- 27 B (5915 kg/hm®) PLKRS
TR (2.28 TT/ k) VE A B B A% 5 s DR T P-4 £ B T S L, i LA (B R 177
Wi | AMES RGNS A S = FZ T E R 13486.2 J0/hm® , FIHZAZ (2) THEH BRI T A [ 4 1
R R AN IR AE S RS ERE(E 1),

ESV = Y (4, x VC,) (2)

L ESV S RGNS M E; A, LHFIHZEEL kIR Ve, MAS ARG M H R L

F1 FUHARE LA ALRBBCEARESEREBRSMNERE (O0/hm?)

Table 1 ESV per unit area of different land use in Shenzhen

B RG M HR Hrith frel i it it K35k FeAtbJH b
Class of ESV Cultivated land Orchard Forest Grass land Water Others
E¥ILE Food production 13486.2 2697.24 1348.62 4045.86 1348.62 134.86
JH ¥ Raw materials 1348.62 17869.22 35064.12 674.31 134.86 0
AR Gas regulation 6743.1 28995.33 47201.7 10788.96 0 0

S AT Climate regulation 12002.72 24275.16 36412.74 12137.58 6203.65 0
JKVEIE I Water conservation 8091.72 26972.4 43155.84 10788.96 274848.76 404.59
JEYI AL Waste treatment 22117.37 17666.92 17666.92 17666.92 245179.12 134.86
iﬁ?ﬁiﬁz disposition 19689.85 39447.14 52596.18 26298.09 134.86 269.72
W REVEARY Biodiversity 9575.2 29332.49 43965.01 14699.96 33580.64 4585.31
IR CAE Entertainment culture 134.86 8900.89 17262.34 539.45 58530.11 134.86
&3t Sum 93189.64 196156.78 294673.47 97640.09 619960.61 5664.20

1.3.3 {52
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1922 5] BEAS FUR BORMEIINEE R i & T RS HAB A 2R | 41 A AR 197800 A B BF R 2 m 55, A
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WREH Pt L300 Jo W AL BREEDN RREH o AR BIFS00 4 i 2 LA A 1 IO A VDA Kb BZH 48 ) 2 A A1 ) 0 A A S %o B
2, H] 2005 4EFRFE IR E FT, 2010 4EFORERILRIE G . BCE WA R 8ok AR R R 43, — 12
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B el b KIS S A 498 N SRR 38 N /N 4 3 23R 5 T A Y b 2 M — A AR b Sk 1E A T
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b TR L 9] S8 TR el S 2 AP | el e 7 ST AR L 910 BT R , At T AR 491 A2 A AN R, R
TR B A Dol ), A A T M AR el N RO IR/ AP A TR I Sh S R, 45
I LI 2 AT, B BT A% b2 T BRVAE AR B0 22 BRI /N TR A B 3 s 2] 2 R0 7 I 35 3 A7 T 2 TR e N
ARA/INT LA B G | HLA5 s S 1 BRI 38 A /N T4 bl e Kl ke i

F2 RYIT LM ALEBEERL G R EHEE

Table 2 Annual change of land use in Shenzhen

Bty

ARy T H Caltivated P cHb Bl AR K35k HoAth JH b
Year Items land Orchard Forest Grass land Construction Water Others
2002 AL/ hm? 6007 30306 61022 74 74301 21093 3389
LBl % 3.06 15.45 31.10 0.04 37.87 10.75 1.73
2005 i F/ hm? 4560 27093 57708 47 88376 17008 1400
L il % 2.32 13.81 29.41 0.02 45.05 8.67 0.71
2010 i F/ hm? 3260 23543 58666 28 90149 14811 5735
LBl % 1.66 12.00 29.90 0.01 45.95 7.55 2.92
2002—2005 FEAEAER % -8.03 -3.53 -1.81 -11.90 6.31 -6.46 -19.57
2005—2010 -5.70 -2.62 0.33 -8.25 0.40 -2.58 61.95
F3 EHLZA/SN LR AREERILGIRHTE
Table 3 Annual change of land use within/outside the control line
o T H /% P = B TR e ke Fofi AT
Year Ttems Cultivated Orchard Forest N Construction Water Others
land land
2002 LN LA 31.30 69.12 87.31 35.14 13.76 42.59 36.94
LML 68.70 30.88 12.69 64.86 86.24 57.41 63.06
2005 L Ll 43.11 75.47 89.03 89.36 15.90 47.02 50.50
LML 56.89 24.53 10.97 10.64 84.10 52.98 49.50
2010 L Ll 47.12 80.73 88.67 78.57 15.92 51.74 34.77
LM LB 52.88 19.27 11.33 21.43 84.08 48.26 65.23
2002—2005 LNAEAR LA 1.53 -0.79 -1.19 20.75 12.48 -3.66 -14.53
LAMEALE -12.38 -9.67 -6.09 -29.30 5.33 -8.53 -22.52
2005—2010 LNAEAR AR -4.37 -1.41 0.25 -9.36 0.42 -0.84 36.44
LAMEALE -6.71 -6.35 1.00 -0.34 0.40 -4.13 87.95

22 HEEBRGWSMEME
HEARR T ,2002—2010 4F[8], RIS RGRSS BN EAWFEAR, A 2002 419 376.41 {ZTT T R 2005

AR RIS MRS R 2R R, Bkt | el M e 3t R K S 4 (L4 AN BRI AR AR, T vt 0 G A P 3 ) 400
B T SERRAR S T s AL 1k, 42 1 2 3 I A2 25 R GEMR 55 (L 190 7, {ELAC i A0 G T 3t 8 ) 61 (L A RE SR
AN E A%, PR, BIFSE T BEN RN AR 28 R GEIR 55 S (ER AW/ . AR S RGeS B
(E IR R, ARl R B ) (B SN (A S B SRR 20, P2 (2 R o LR 80% . el 3t 14 1 (B
i HEEIN, 2908 14%—16% , B HUAHAD FH A9 Il 55 O (B Hode /s, U8 45 UM HIZE R R B A 25 R e i 55
B 2R B 0 5 W 4, 2002—2010 445 - 3t RIS R 55 - {ELR EE B AR AOF AN 38 . Al R/ SR
BRGNS AT, IR N/ M EXIFE A WTFEAR (L2 A YO (B 400 = T 2o, I L 35 22 1] 14 22 5+ 1
AWK, 2% - R TS AR A B Bk L K SRR P S EL R AR T2 01, Bl s Rt i (EL 2 P9 s T2
b, JEIHL N AR {EE T2 55 T2 AR A

http ; //www.ecologica.cn



6 S % 38 &

F4 FYIH 2002—2010 FEBRFEREZNE/ LT
Table 4 ESV in Shenzhen from 2002 to 2010

Bt

AEA TiH Cultivated [l b b it &t FAtb b Bt
Year Ttems land Orchard Forest Grass land Water Others Sum
2002 290 1.75 41.09 157 0.02 55.7 0.07 255.63
40 3.86 18.46 23.09 0.05 75.21 0.12 120.78
Ik 5.61 59.55 180.09 0.07 130.91 0.19 376.41
2005 290 1.83 40.11 151.4 0.04 49.59 0.04 243.01
&b 2.42 13.15 18.95 0 55.99 0.04 90.55
ik 4.25 53.26 170.35 0.04 105.58 0.08 333.56
2010 290 1.43 37.28 153.29 0.02 47.51 0.11 239.65
24N 1.62 8.97 19.89 0.01 44.47 0.21 75.16
AR 3.05 46.25 173.18 0.03 91.98 0.32 314.81

M 5 AT RLE B PRI 55 (8 A UK 55 7 AE RO O (EL AR 9] ORI 2002 4R 3 2010 47, I
UK NR S5 B (E X0k ) , (E P A 300 S A B N SR 5 BTl g . 45 T0UIR 55 M EL A0 R 15 AN S, AN id 4%
TR 55 1 22 ) () 22 A el D, 2625 R GEAR S5 M 22 S OKR L Pl 2002 4119 90.25 4270381/ 2 2010 4R 70.
60 1070, AT 25 R SRR 55 1 AR 55 (B R/ NHE AR YU K IR 7 > IR WA B> 18 i 5 R > e W 224
PEOR AP S SATA Y >RV S RS BUR SIS B AR 7™ . ARSI S R GRS I HE R B0 & A 284k
{HA TG AR 5 (A AE A 35T B AN ], e SRR Y AR | IR 5 DR AR 2 P DR R R R
JLIGUIR 55 B (RS, K PR SR SR AL BE W) A 7 R AR SCAL B (EL D

x5 wYIH 2002—2010 EETESRZERZSHME
Table 5 ESV of different ecosystem services in Shenzhen from 2002 to 2010
2002 2005 2010
=] Lk
Ttems ESV/ 9 =5 ESV/ 7 53 ESV/ % 55 Tendency
5 o Eildag 75t b Eildag 75t b HeFe
g%/:kﬁ . 2.74 0.73 9 2.36 0.71 9 2.07 0.66 9 }
Food production
VAR . 26.92 7.16 7 25.16 7.56 7 24.84 7.9 7 1
Raw materials
R
R . 38 10.11 5 35.41 10.63 5 34.74 11.05 5 1
Gas regulation
S AP
,L,L!H) i . 31.62 8.41 6 29.2 8.77 6 28.39 9.03 6 1
Climate regulation
KU . 92.99 24.74 1 79.34 23.82 1 72.67 23.12 1 !
Water conservation
3 b¥
Bt 69.2 18.41 2 57.7 17.33 2 51.57 16.41 2 |
Waste treatment
TS R
Soil formation and 45.29 12.05 3 41.98 12.61 3 40.83 12.99 3 1
disposition
d:%z#ﬁ{%?)ﬁ 43.54 11.58 4 39.54 11.87 4 38.25 12.17 4 1
Biodiversity
{=}
KRSt 25.59 6.81 8 22.34 6.71 8 20.9 6.65 8 }

Entertainment culture
31 Sum 376.41 100 — 333.56 100 — 314.81 100 — —
NSRS RIS S B BN < HETT 7 2 45 WU 55 7= A2 8 AR (D6 B (1) BT RRHE T 5 < R34 27 14 S A 5 Bef BB 1 45 T Al 55 1 (L1 25 4k
gk 1 RUTZIUR AN R, | R ITLITUR IS (e 2

FEWEFEIX K 730 500 mx500 m 4 A% ARG A A AR P 2% b st R S R 0 T BR3P s 19 A 25 &
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GeR S5 W A8, KT A SR s F 20 DA e b B A 5 ARG, B &A% 3] 2002—2010 4RI A2
BRGMGWEFR WA (B 1) o WA ERE R A3 R G55 1 (B AR 2 B R B & (i
ERBITE AW, 2o B (i e ) DI, R AV BRI | 5222 AU B DEIBE X e AL al AR e i r st DX Ao
(E R AR R o S35, R T XA A7 o 2 B A (T ves B0 DX, Pl 2 ) 2 i, 2 25 R G0 IR 55 0 {1 9 7 L DX PR
WA , ML Z )5 8 DUAH R A% | IR 1 VU 3Tt DX A S AR i 1l A 5 R G 55 4 (EL P S A1
Z AN A DX SR A XA 3

1 2002—2010 FRUTEFRERESNE
Fig.1 ESV in Shenzhen from 2002 to 2010

PR PN/ AN 28 R GRS B 25 A1 AR Ak 43 BN P 2 .3 FioR, X Lk B AT LUK B, 5 i 4 DA I AR 2
RGNS MEL 8wl @ EE R0 B E R BRI DAME R R G R 55 LUK B 3=,
T S B A AR PRV VR DX 3R R DR P AR M | Bl 3t 25 A S b I R Ol | P BV S R SR 5
P EE S s ZeAb B D g A & B0 A S R GRS I EARME . o TR AR AR R AR SN E R
BORA T M ST R A, PR /K 353 A 1 s XA (B B 1=

MRV B, A 25 R G IRSS M (B A1 4 LA B AR (R AS B (., T ZE 45 1) 2k LA AN, 2 B0 HE AR I ke 34
JEHLL 2002—2005 4 FFAKE A 3, M E AR Y DXk 32 2200 A 78 52 e LR e IEr X g A8 L & 4 m
HH X 52005—2010 4F P4 p i X /K SR i BRSO , 1 A A8 RGEIR S5 MBI BRAIG ., T L, 45 1 6 L Py BR i) I
RIS ARG S5 0 (45 DL A4 RO i 48 i £ D AR AR B 1 X3, 1 30Tl i) & e, o {1 4 &8
FEAR
2.3 FEHIZREURNT A R GRS I B SN 5 BT

WIS A2 T AR RIS (854 26 BUR 2Z 0] i L AR SRR A SR 22292 A4 14
B PIREB A S R GRS M ENE R A i du dt  duxde BB HTHb &5 FOAE Ry 8 R FH SPSS #E 1T £ 0t
LAERIA SRR IS5 R 6.,

AR [ 25 RS B | Fe R Z2 o Il AR (w9 5 # k ESV = 0.26du — 0.33dt + 0.016du X di — 0.769x , 15
RIS F A SRR R0 S AR A 0.617, 1 A8 f 6t PR AR & 0 i B R B e v, B 3t 5 F A8 i ) [l 1
FRESIE AR U b 7 E R EE R B, 16 I FH M T AR BB G AR S R G IR S5 I (LA A SO, B
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B2 ERENESRERSNE
Fig.2 ESV within the control line

B3 EREMESRERSNE
Fig.3 ESV outside the control line

SRR o5 HOBOR AR S R G S5 (B8N, S S0, B — 2D U MR R A Rk . AR SCEE SR TE 1Y
duxdr W) FREL B, BIE N 0.016, E N IE , T WIF4 i £k A9 R 72 REAS #12 imy HLR 2948 5 1.6% B9 A= 25 R GEIR 55 M {8
PRI T DL, ) 24 8 40 R Al S 0] DX A 25 AR e e o5 HUA R EAE AT, JEBOR AR AT DLSE R B, TR SO T P
KA IR B B TSR
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xo6 BEXER

Table 6 Results of difference-in-differences method

[H 72 SRty FEUH =K 55 (B R F G Y{E
Dependent variable Independent variables Coefficient t-test F-test
du 0.26 4.254 "
HEBRGMS N E di -0.33 -5.694 """
. . 0.617 8976.731 ***
Ecosystem services values duxdt 0.016 2313
B L -0.769 -166.960 "

* % % 7N P<0.01

3 Fit5itie

31 %

AHFFEIET 2002 42005 45 HT 2010 AN T 43 42 R 2 AT I 04 1 AR S R A s, A T BUR
AR RIS DRI o FH 08 AR AR, 32 FH 3 SR T AU (2 2 PR i RN T A 38 R G i 55 I (A T
fEIFHT, B A 2505 8 e T IR BURXT A R GRS M ER M, 4520 (1) WIIT b
UK E R, B Z A S (B 80% ., F4 i 4K e =Z 1T, Fifi 5 3 i Ak 2 8 1) A A 285 FH b
A A RS R GRS B RS 42.9 1470 TEHI L@ 2 )5 , B2 Az 2| BOR A, TR
A PRI AR IS R DARRb s P A A R A (B % BT LA (B AR 2208070 18.74 42.7T , /0 1) 3 2R W] ik
TR, EBRGMS M EL T & TEI, M EREGE R L N IR IL, £T0R 55 e BN R/ R PR IR
g KU SR> PR AL B> + HOE WS PR > A= W) R R S SR Y SR S AT B S B SCib > B AR
FEo (2) )b AR E X SRS T K, oo 1 X el 7, IR L AP SR I | 52 et T IX e te
ACEB LK I i e b DX (B RS A 8, 43l R R 2 i 2B 28 R G R 55 (B DR 3 2%, T s il 4k e 2
TEOLRE A U, BRI N AE R RGOS A LA o 32, R (B Ay, I LBl s 1] 7 722 A A WY 42
RAMES R GRS I DME B 3, O ERAR, HAE PR WA B R A, 0 HL g i 28 3 /2 22 wi A 1L R 1K
F, () AR B T LB 7S R G R 55 (B A 52 Oy I 45 1 e 1 Rl R 48 8 1.6% RS RS0
MR 55
3.2 fEZERIE

A SCHTR G 25 R 2 05 2 A LA B2 rh 3z ff A ORS8N P4 T 5L, B AR AR R BUR SO I 5%
o HED R T IBOR AT E S A R A a5 R BCR AN (1) — 0 PE R AR AN BEHERR BOR Z A A R 2= 1Y 5%
Ma A% 22 VAR (AT B HRB BT A e B R M A et Ak SR 2 1 [ R, 15 BBk R ) 32 s

P Tl R B SR R TR T A 11— F50 5 o 1 2 () A AR O A T3 ol 3 B R T P AR R e e . F
G ) R BT IR YN T A2 25 R GE R 55 (L 40 5% W [ T 1 BOR I SN AF 52 J s, %5 22 1k LA — 8 vk 5 i
SCEAT A 25 15 1 45 R 2 B 4 i R O N B 2 R GE IR S5 M SR AR AR I I UESE T A 2205 AR A R BUR
BN VEA T R 3 A
33 AEHEH

AT R 02 5 F AR A S R G ERITFAR SE XTI, T A4S ol A Hin ) FH S 70 e A7 e AR 55 AL A B

SUR—FE L R E 5 2 AR 20 BRI AR S R GRS BN E T REA SRR 25, ARTFST
SR T A TR BRAN(EL 2 2 PR 9 I RN T AR S R G IR 55 (A T 0EAG , R © 2R RN Tl ) SE B 1
DX E 24 12 R R A TR B IE & BB A T AR 3 ) 7K T8 5% IR 45 24 o R O v, 5 0T 7 3
B 7K U5 108 5 B 55 (B R B0 v, KSR (TSP — IR 22 . ANl ARWFSE M EE 2 B A6 285 R B8 i 55 (6 19
A2 AR AR O, AT LATH B R 2R 28 R G0 R 55 O (B S B AN () SR (4 5% T, o B8 2 0 J2 AT 5% IX 2B 28 R 452 i
FMER AL, R, IS I 25 e AR IH B ] b
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AWFFEAE BTG 2205 0TI B2 B AR 28 R G55 (AR AR ACRE T B — I 18] B, 4 J It — 20 5 R A

KIS TR] R 21 L A s A7 A, LA Sy o b A 3k i 2 285 22 ) SBOSRE B IR T 258007, 3 170 A B e 48 28 R i 3 8 A 2
EEBOR Wy B n] 152 R R i A 25T 4 B PR A S B Al
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